Aims: Based on the ideal type classification of european countries done in Part I of this paper, Part II explores whether the real 'danger' to public health is the interplay between austerity and crisis, rather than recession itself. Methods: We constructed two fuzzy sets of changes in population health based on a pooled file of european union Statistics on Income and living Conditions (eu-SIlC) data (2008 and 2013) including 29 european countries. The linear probability analyses of 'limiting long-standing illness' and 'less than good' health were restricted to the age group 20-64 years. We performed fuzzy set qualitative comparative analysis (fsQCA) and studied whether configurations of 'severe crisis' and 'austerity' were linked to changes in population health. Results: Overall, the results of this fsQCA do not support the 'crisis-austerity' thesis. Results on 'less than good' health were highly inconsistent, while results on 'limiting long-standing illness', contrary to the thesis, showed a two-path model. Countries with either no severe crisis or no austerity were subsets of the set of countries that experienced deteriorated health. Results also show that several countries combined both paths. Conclusions: This fuzzy set analysis does not support Stuckler and Basu's 'crisis-austerity' thesis, as those European countries that experienced recession and austerity were not consistently the countries with deteriorating health. There may be multiple reasons for this result, including analytical approach and operationalization of key concepts, but also resilient forces such as family support. We suggest more research on the topic based on more recent data and possibly other, or more, dimensions of austerity.
Introduction
In this second part of our two-part paper we assess the link between changes in population health and the economic crisis and the policy responses taken to the crisis. In Part I, we operationalized crisis and austerity, and assessed countries as part of specific configurations of policy and crisis by means of fuzzy set ideal type analysis. We identified four 'ideal types' [1] based on the combinations of austerity and severe crisis (cf. Table II, Part I). These combinations of conditions capture different dimensions of the economic downturn and the way they interact across countries over time and may therefore represent more theoretically valid measures to study the impact of the Great Recession on population health compared with more conventional, quantitative approaches.
Drawing on the findings in Part I, the aim of this part of the paper is to assess, by means of fuzzy set qualitative comparative analysis (fsQCA), whether economic downturns and/or the policy responses to the crisis are linked to changes in population health. We explore the thesis put forth by Stuckler and Basu [2] and assess whether the threat to public health is recession per se or, rather, austerity.
In Part I we argued that fuzzy set methodology (i.e. fsQCA), represents a fairly novel methodological approach that might shed new light on the link between economic downturns and health. This method has several advantages when examining the thesis by Stuckler and Basu [2] compared with conventional quantitative approaches. The method allows for an examination of the interplay between crisis and policies on health, rather than their distinct and separate impacts. A deep crisis combined with austerity policies may be particularly damaging to population health, with effects likely to reinforce each other. An ordinary regression analysis would be sensitive to high correlation between measures of crisis and austerity and would most likely result in small or modest, non-overlapping effects [3] . Drawing on fsQCA, the assumption is that countries combine different characteristics of crisis and austerity in varying ways. In Part I we studied diversity and change across countries during the course of the recession by means of fuzzy set 'ideal type' analysis [1] . The aim of this part of the paper is to assess the link between these different combinations and changes in population health five years into the Great Recession.
Analytically we interpret the thesis put forth by Stuckler and Basu [2] as an assessment of whether instances of austerity combined with severe crisis constitute a subset of instances of deterioration of population health and whether the combination of severe crisis and no austerity does not.
Economic recession and health -theoretical and empirical considerations
economic crisis may negatively impact on population health primarily through its potentially harmful impact on the social determinants of health [4] . Those who support the view by Stuckler and Basu [2] , regarding the negative impact of austerity, emphasize risk factors such as unemployment, reduced income, perceived financial hardship, less healthy lifestyles, weakening of social security and employment protection, and stress related to hopelessness, anxiety and general insecurity [2, 5, 6] . Stuckler et al. [7] demonstrate that the negative impact of unemployment on suicide was modified by active labour market policies in 26 european countries. Moreover, higher levels of social expenditures were associated with lower overall levels of mortality across 18 european countries [8] . A study including a number of Organisation for economic Co-operation and Development countries also demonstrated that higher social expenditures were negatively correlated with suicide [9] , and a longitudinal study in the united States showed that the impact of unemployment on suicide was modified by generous benefits to the unemployed [10] . however, there are also results from national studies that show higher mortality risk for men in times of economic downturns despite strong social safety nets [11] . In addition, recent comparative results show that Greece, despite encompassing austerity measures, did not necessarily experience worse health outcomes compared with countries with less austere policy responses such as Iceland and Finland [12] .
Other researchers within the social determinants of health perspective emphasize higher mortality during economic upturns because individuals adopt less healthy or riskier lifestyles; for instance: extending working hours, decreasing leisure time, reducing sleep and thus raising stress and work injuries, increasing alcohol and tobacco use or becoming obese [13] [14] [15] . Accordingly, some of the studies reviewed by Dahl et al. [16] show healthier lifestyles, such as reduced alcohol consumption, less smoking and increased physical activity, during the crisis.
The crisis dimensions are often measured by changes in gross domestic product (GDP) and changes in unemployment rate [7, 17] while the austerity dimension is measured by changes in, as well as levels of, social expenditures [8, 10, 17] . however, to our knowledge, no study of the current crisis in european countries has assessed the interplay between the crisis and policy response taken by european governments, and its association with changes in population health. By means of an fsQCA, this is the ultimate task of this paper.
At five years into the greatest recession since the Great Depression, we can theoretically expect that severe and persistent economic crisis and austerity may have affected the social determinants of health, and thereby influenced even more chronic conditions. We may expect existing illness to become more limiting when the economic conditions turn worse and social expenditures are reduced, for instance when ill people face unmet needs for medical attention or when the psychological stress associated with difficult economic conditions increases. Cuts in health services, and more people being unable to meet increasing health costs, may also result, even in the short run, in more people with limiting longstanding illness.
Data and method
This paper studies 29 countries participating in the european union Statistics on Income and living Conditions (eu-SIlC) surveys. As demonstrated in Part I, the crisis and austerity combinations vary across countries as well as across time. During the economic downturn, in particular after 2010, several countries introduced austerity policies. Moreover, in 2012, after a short period of growth, many countries again experienced a drop in GDP per capita growth (cf . Table II, Part I, and Table A1 , Technical Appendix, available in the Online Supplementary Material). In order to assess the potential impact of austerity on population health we assess the percentage changes in welfare generosity (i.e. social expenditures adjusted to the non-employed population) in 2012 relative to 2007. The crisis dimension was operationalized as the percentage change in GDP per capita growth rate in 2012 relative to 2007.
The membership scores in these fuzzy sets are based on the breakpoints shown in Part I of the paper, where we accounted for the methodological approach of calibrating fuzzy sets in general and the fuzzy sets of 'severe crisis' and 'austerity' in particular. The calibration into fuzzy sets is shown in Table  A5 in the Technical Appendix, available online. To assess whether austerity combined with severe crisis is a subset of the set of 'deteriorated health' we adopted the 'truth table' approach as described by Ragin [3] . The truth table lists the possible combinations of conditions and the outcome associated with each combination [3] . Including both the crisis sets and the austerity sets in the analyses, we analyzed whether austerity and severe crisis were consistently related to deteriorated health [3] .
Fuzzy sets: deteriorated health
The outcome (i.e. changes in population health), can be represented as membership scores in fuzzy sets, in the same way as for the crisis and austerity conditions described in Part I. We studied changes in health using two measures. The first, self-reported health (srh), is a widely used, 'all-round' measure of health. This measure is assessed by the question 'how is your health in general?' and is found to correlate highly with more objective measures as well as predict mortality risk over and above chronic and acute disease and disability, health behaviours, etc [18] . In our analyses we dichotomized the measures, where 'fair', 'bad' and 'very bad' were given the value of 1 on the variable. All other categories were given the value of '0' on the variable and were labelled 'less than good' health. The second measure, limiting longstanding illness (llsi), has been found to be more strongly associated with serious conditions [18] . This health measure is based on a combination of two measures. The first assesses whether individuals 'suffer from any chronic (long-standing) illness'. The second is whether individuals experience 'limitations in activities people usually do, because of health problems for at least the last 6 months'. Individuals answering 'yes' to both questions were given the value of '1'; all others were given the value of '0' on the variable.
We pooled two files of cross-sectional data, eu-SIlC 2008 (uDB version 7 from 1 March 2015) and eu-SIlC 2013 (uDB version 1 from 1 March 2015), and performed linear probability analysis of 'less than good' health and llsi for the age group 20-64 years.
It is reasonable to assume that there is a lag between macro changes in social policies and growth and the potential impact on population health. Consequently, while the austerity and crisis measures were based on changes in 2012 relative to 2007, we measured changes in population health in 2013 compared with 2008. The linear probability analyses were performed casewise for each country, controlling for sex, age group and education. To study whether there were significant differences in proportions reporting less than good health and limiting long-standing illness comparing 2008 with 2013, we included a dummy variable for the year 2013. Descriptive data by country are shown in the Technical Appendix, Table A6 , available online.
The results from the linear probability analyses show that there were significant changes in proportions reporting less than good health in many countries. however, the differences between 2013 and 2008 were not always positive, that is, they were not always indicative of deterioration of population health. On the contrary, the analyses show that in seven countries the differences were negative (i.e. indicative of enhanced self-reported health). In terms of changes in limiting long-standing illness, only Portugal and hungary showed negative differences comparing 2013 with 2008 (cf. Technical Appendix, Table A7 , available online).
We translated the changes into a fuzzy set of 'deteriorated health by srh' and 'deteriorated health by llsi' and used the direct calibration method [3] to assign fuzzy membership scores based on the distribution of the data. The qualitative breakpoints based on raw data were set to a change in proportions of −3 points for full non-membership (0), 0 as breakpoint (0.5), and 3 points for full membership (1) in the sets. Those countries that did not show significant differences were given the value 0 and consequently a fuzzy set score at the breakpoint (0.5). We also computed each country's negation score in these sets in order to assess potential asymmetry in the association, labelled 'set of enhanced health' (1.0deteriorated health score).
We performed sensitivity tests with another two sets of breakpoints, −2/0/2 and −4/0/4. The results from the truth table analysis using these alternative breakpoints were similar to those presented here. Results are shown in the Technical Appendix Table  A11 , available online. Table A12 in the Technical Appendix shows sensitivity analyses of 'deteriorated health by llsi' for different crisis periods (2007-2013 and 2008-2014) .
Analysis
The Boolean truth table was applied as a tool to assess explicit connections between the combinations of conditions and the health outcomes [3] . In this paper, we first include an analysis of 'necessity', which is an assessment of whether any of the conditions or combinations are necessary for health change to occur [19] .
Second, as part of our main analysis, we used truth tables to assess 'sufficiency', which involves an assessment of whether countries that share a combination of 'austerity' and 'severe crisis' share deterioration in population health as an outcome [3] . The measurements of consistency and coverage were used to assess the degree to which the cases are a consistent subset of the outcome [3] . For analysis of sufficiency, consistency parallel to significances indicates whether the hypothesis is supported. Different combinations of conditions may, however, be linked to health changes, referred to as alternate 'paths' [3] . A high consistency may be present; however, few countries may share a particular combination of conditions. Coverage, parallel to the strength of an association, therefore indicates empirical relevance [3] and can be partitioned into raw and unique coverage. Raw coverage shows the proportion of total membership in the outcome covered by a combination, and unique coverage shows the coverage of the outcome that is not due to overlap between different paths.
The truth table in our analysis includes two conditions and thus yields four possible combinations in our analysis. each case can only score greater than 0.5 in one combination or configuration of conditions, indicating that the case is more in than out of the combination. In the truth table analysis, the minimization process is based on a cut-off value in the consistency level. Combinations with consistency scores above the chosen cut-off value are classified as fuzzy subsets of the outcome. Ragin [3] recommends a cutoff value of no less than 0.75, with values between 0.0 and 0.75 indicating substantial inconsistencies.
results Table I shows the results of a necessity analysis. For the analysis of necessity, the threshold for consistency should be greater than 0.9 [3] . The analysis shows that none of the conditions are necessary for health changes to occur. Table II shows the truth table of limiting longstanding illness including all combinations with empirical instances. The capital letters 'A' and 'C' refer to austerity and the severe crisis, respectively, whereas the negation of severe crisis and austerity is denoted by ~A and ~C. The degree of membership in a combination is based on the 'weakest link', that is, the lowest of the membership scores. For each membership score, a case has a negation of that score (1.0 -membership score). The different countries' degree of membership in conditions and outcome (llsi) is shown in Table A8 in the Technical Appendix, available online. Table III shows the result following the Boolean minimization process. Results show that the three combinations in Table II , ~A · ~C, ~A · C and A · ~C, are (logically) reduced to two solution paths that are sufficient for the outcome of deteriorated health by llsi to occur. These solution paths are: no severe crisis (~C), and no austerity (~A). The solution consistency is 0.810 and coverage 0.734. Both these conditions cover a substantial part of the outcome. The unique coverage is 0.257 for the condition no austerity, and for no severe crisis it is 0.149, which means that there is a fairly high degree of overlap between the two conditions (32.8%), indicating that many cases followed both paths (i.e. ~A · ~C). Countries with high membership scores in the set of deteriorated health, measured by changes in llsi together with high scores in the no crisis condition, include latvia, estonia and Iceland. Countries with high membership scores in the no austerity condition and high membership scores in the outcome include the Benelux countries Belgium, luxembourg and the netherlands, together with Finland (cf . Table III  and Table A8 , Technical Appendix, available online). The united kingdom, Switzerland, Poland, the Slovak Republic and Romania are countries that combine both conditions together with high scores in the deteriorated health outcome measured as llsi.
Analysis of enhanced health, measured as llsi, showed a solution consistency below the recommended threshold of 0.75 (cf . Table A10 , Technical Appendix, available online). Analyses of changes in less than good health (srh) are also shown in the Technical Appendix, Table A10 , available online. As no combination reached the cut-off value of 0.75, neither instances of austerity nor of severe crisis, nor the combination of the two, appeared to be a consistent subset of instances of deteriorated health measured as changes in less than good health.
Discussion
The aim of Part II of this two-part paper on a fuzzy set approach to economic crisis and austerity was to explore the thesis put forth by Stuckler and Basu [2] . If the thesis was supported we would expect to find that countries that were part of the model combining austerity with severe crisis would experience deteriorated population health, while countries that were part of the model combining no austerity with severe crisis would not.
Overall, the results of this fsQCA do not support the thesis by Stuckler and Basu [2] . On the contrary, the results show that some countries that showed no signs of austerity in 2012 relative to 2007 were a subset of the set of countries that experienced deteriorated health (llsi), as were some countries that did not experience severe crisis in 2012. The solution coverage was fairly high but a substantial part was due to overlap in conditions. The analysis also showed that neither austerity nor severe crisis appeared to be a consistent subset of deteriorated health measured by changes in less than good health. Also, the analyses of enhanced population health, measured by either llsi or less than good health, did not reach the recommended consistency level of 0.75. Consequently, our results do not support the thesis by Ruhm [13, 14] , that the population health changes to the better in times of economic downturn as the condition of severe crisis are not a consistent subset of enhanced population health. All the eurozone periphery countries that were hardest affected by the Great Recession (i.e. Greece, Ireland, Portugal, Spain and Italy) together with Cyprus, are part of the model combining austerity with severe crisis, together with the Central/eastern european countries Slovenia, Czech Republic and hungary and the Scandinavian country Denmark (cf . Table II ). Based on the background situation of these countries one would expect, in line with Stuckler and Basu [2] , to see a negative impact on population health, especially in these countries. The eurozone periphery countries that were most affected by the Great Recession had to use austerity measures, resulting in pay and benefits cuts, high unemployment, temporary work, housing evictions, financial hardship and lower levels of living. The crisis is assumed to have operated through mainly two mechanisms with impact on self-reported subjective health, namely job loss and financial hardship [6] . however, our results do not show a consistent relationship between deteriorated health by srh and the recession. As shown in Table A8 in the Technical Appendix, available online, among the countries that were part of the model combining both austerity and severe crisis, only Greece, Italy, Denmark and Slovenia have experienced deteriorated health, measured in terms of llsi. Most of the other countries forming part of this model did not show significant changes in llsi. Taken together, the results from the analysis show that there are large inconsistencies linking the combination of severe crisis and austerity to deteriorated health in these countries.
There are several explanations for the findings, which do not support the contention that a severe crisis combined with austerity damages public health across countries. Some of the eurozone periphery countries that were most severely stricken by the Great Recession are Catholic, and represent societies where the family traditionally plays a strong role. One can therefore expect that family resilience is strong [20] . Families, when they can, adapt to adverse circumstances, for example by drawing on savings or reducing non-essential consumption [17] . The percentage of people who report that they have someone to count on in times of crisis is exceptionally high in Ireland [21] . Traditionally the family has played a central role in pooling resources [22−24] . Trends towards re-familialization, for example youth living at home and/or getting support from parents, may therefore have helped the population in these countries to resist health threats and adapt to conditions due to the economic crisis [25] .
Furthermore, a large informal economy may have had a buffering impact, such as in Greece [22] , Italy and Spain. Spain's underground economy amounted to 24.6% of GDP by the end of 2012, up from 17.8% when the crisis began in 2008 [26] .
It may also have been the case that the most vulnerable were protected from cutbacks in health care and social services in these countries.
Deteriorated subjective health may be experienced more strongly when a crisis has lasted longer: all the eurozone periphery countries that were most severely stricken by the recession have suffered losses to wellbeing because of the crisis, especially Greece, Italy, Spain and Cyprus [21, 27] , which may at a later stage impact negatively on health.
Stuckler and Basu [2] examined public health data after the referendum in Iceland and found few indications of deteriorated health in the short term (i.e. the first few years of the crisis, 2007-2010). The results from this two-part paper show a less positive picture in the medium term (i.e. after the first few years of the crisis). Findings in Part I of this paper showed that Iceland, contrary to our expectations, qualified as a country with austerity policies also after the severe crisis lost its grip. Additionally, findings from this paper indicate that population health in Iceland, measured in terms of both 'limiting long-standing illness' and 'less than good health', deteriorated (cf. Technical Appendix, Table A9 , available online). nonetheless, our results do not show a sufficient relationship between austerity and deteriorated health.
Strengths and limitations
The welfare generosity measure applied in this paper has been adjusted to the inverse of the employment rate in each country. This is a rather crude adjustment. The rationale for making this adjustment is to take account of those groups who are mostly relieved from the financial burden of risks or needs, but we do not capture all needs, for instance among the employed population. Our rather counter-intuitive results may suggest that we still have unaccounted needs in our austerity measure. What appears to be no austerity, (i.e. >0% change), indicating increasing welfare generosity (relative to 2007), may in some instances be related to increasing needs. In Part I of this paper, we discussed other possible indicators of austerity.
In order to increase the validity and reliability of our findings, we performed sensitivity analysis on changes in llsi in a pooled analysis of eu-SIlC survey data using 2007, rather than 2008, as a baseline, as the time of the onset of the crisis differed across countries. Results from this analysis show a single path solution of no austerity combined with severe crisis, ~A · C (cf. Table A12 , Technical Appendix, available online). however, sensitivity analyses based on eu-SIlC 2008 and 2014 survey data are in line with the findings of this paper (cf . Table A12 , Technical Appendix, available online). We also performed sensitivity analyses of higher order constructs, based on a compensatory approach as well as a substitutability approach [3] and changes in llsi. The results largely support the main findings of the analysis and can be found in the Technical Appendix Table  A13, available online The results reported in Part I of this paper showed some discrepancies in the configurations of severe crisis and austerity, for instance in the case of Sweden and the united kingdom, and in particular of Iceland. When we removed each of these countries separately from the analysis, the main findings remained unchanged (results not shown).
Most countries adopted austerity measures from 2010/2011 onwards. It is plausible that if, in line with Stuckler and Basu [2] , there is a detrimental impact of austerity on population health, this impact is not fully captured in the data applied here covering the period up until 2013 due to a potential lagged impact. In the eurozone periphery countries most severely stricken by the recession, severe austerity was imposed in the latter part of the period studied, (i.e. 2010/2011). Also, in light of the 'new' recession that many countries experienced from 2012, the overall impact of austerity and/or crisis based on more recent data was more likely to capture the potential impact of austerity on population health.
The aim of this two-part paper has been rather ambitious. Our approach to these analyses has, however, been exploratory. At best, our results will inform more in-depth analysis of some cases and encourage new analyses that include more/other dimensions of austerity and crisis, as well as analysis of more recent data.
Summing up, in Part I we adopted fuzzy set 'ideal type' analysis to study countries as specific configurations of policy and crisis aspects, assessing qualitative as well as quantitative differences and changes during the crisis. These combinations capture different dimensions of the economic downturn and the way they interact across countries and change over time, and may therefore represent more valid measures to study the link between the Great Recession and changes in population health. In Part II of the paper, we have explored the thesis by Stuckler and Basu [2] , assessing by means of fsQCA whether it is austerity per se that damages public health or, rather, the combination of severe crisis and austerity. Our results indicate that further analyses, based on more recent data and possibly other/more dimensions of austerity, are needed to capture the potential (long-term) adverse impact of austerity on population health.
